The Basellaceae plant, Basella (B.) rubra L. (Indian spinach, Japanese name "Tsurumurasaki") is extensively cultivated as an ornamental and the aerial parts such as the leaves, stems, and young shoot with buds are consumed as a vegetable and health food. In Chinese traditional medicine, the leaves or the aerial parts of B. rubra (Chinese name " ") have been used for the treatment of constipation and also as a diuretic, a toxicide, and an anti-inflammatory. As chemical constituents of this plants, betacyanins, carotenoids, and organic acids have been isolated from B. rubra.
During the course of our studies on bioactive saponin constituents in medicinal foodstuffs, 1, 3) we have characterized betavulgarosides with a novel dioxolane-type or acetal-type substituent. Both of these substituents were presumed to be biosynthesized through an oxidative degradation process of terminal monosaccharide moiety in saponin, from the roots and leaves of Beta vulgaris L. (sugar beet), and we have reported their hypoglycemic activity.
4) As a continuing study, we have isolated new saponins named basellasaponins A (1), B (2), C (3), and D (4), having a dioxolane-type substituent, along with betavulgaroside I (5), 4) spinacoside C (6), 5) momordins IIb (7) 6) and IIc (8) 6) from the aerial parts of B. rubra. In this paper, we present the isolation and structure elucidation of basellasaponins A (1), B (2), C (3), and D (4) from the aerial parts of B. rubra.
The methanolic extract from the fresh aerial parts of B. rubra cultivated in Kyoto Prefecture was subjected to Diaion HP-20 (H 2 O→MeOH→CHCl 3 ) and silica gel (CHCl 3 -MeOH-H 2 O) column chromatography and finally HPLC [YMC-Pack ODS-A, CH 3 CN-1% aqueous acetic acid (AcOH), CH 3 CN-1% aqueous trifluoroacetic acid (TFA)] to give basellasaponins A (1, 0.0003%), B (2, 0.0002%), C (3, 0.0004%), and D (4, 0.0001%) together with betavulgaroside I 4) (5, 0.0004%), spinacoside C 5) (6, 0.0007%), and momordins IIb 6) (7, 0.0001%) and IIc 6) (8, 0.0004%). Basellasaponin A (1) [d 6.27 (d, Jϭ7.6 Hz, ]. The planar structure of the dioxolane part at the 3Ј-and 4Ј-positions of the 3-O-glucopyranosiduronic acid moiety in 1 was confirmed by the HMBC experiment. Namely, long-range correlations were observed between the following protons and carbons of 1: 1Ј-H and 3-C; 3Ј-H and 3Љ-C; 3Љ-H and 3Ј-, 2ٞ-C; 4Ј-H and 2Љ-C; 2ٞ-H 2 and 3Љ-, 1ٞ-C (Fig. 1) . The carbon signals in the 13 C-NMR (Table 1 ) spectrum of 1 were very similar to those of betavulgaroside I (5), except for the signals due to the 23-position of the aglycone moiety in 1. This evidence allowed us to presume that the stereostructure of the dioxolane substituent in 1 was the same as 5. Consequently, the structure of basellasaponin A (1) (Table 1) 3Љ-H) ]. In the HMBC experiments of 3 and 4, long-range correlations were observed between the following protons and carbons: 1Ј-H and 3-C; 3Ј-H and 3Љ-C; 3Љ-H and 3Ј-, 2ٞ-C; 4Ј-H and 2Љ-C; 2ٞ-H 2 and 3Љ-, 1ٞ-C; 1ЉЉ-H and 28-C. These findings led us to elucidate the structures of basellasaponins C (3) and D (4) as shown.
Experimental
The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); UV spectra, Shimadzu UV-1200 spectrometer; IR spectra, Shimadzu FTIR-8100 spectrometer; CD spectra, J-720WI; 1 H-NMR spectra, JEOL EX-CALIBUR (270 MHz) and JNM-LA500 (500 MHz) spectrometers; 13 C-NMR spectra, JEOL EX-CALIBUR (68 MHz) and JNM-LA500 (125 MHz) spectrometers with tetramethylsilane as an internal standard; MS and high-resolution MS, JEOL JMS-SX 102A mass spectrometer and JMS-GCMATE; HPLC, Shimadzu LC-10AS chromatograph.
The following experimental conditions were used for chromatography: normal-phase column chromatography; Silica gel BW-200 (Fuji Silysia Chemical, Ltd., 150-350 mesh), reversed-phase column chromatography; Chromatorex ODS DM1020T (Fuji Silysia Chemical, Ltd., 100-200 mesh): TLC, pre-coated TLC plates with Silica gel 60F 254 (Merck, 0.25 mm) (normal-phase) and Silica gel RP-18 F 254S (Merck, 0.25 mm) (reversedphase); HPTLC, pre-coated TLC plates with Silica gel RP-18 WF 254S (Merck, 0.25 mm) (reversed-phase). Detection was performed by spraying with 1% aqueous Ce(SO 4 ) 2 -10% aqueous H 2 SO 4 , followed by heating. (1-4) A solution of 1-4 (2 mg each) in 5% aq. H 2 SO 4 -1,4-dioxane (0.5 ml, 1 : 1, v/v) was heated under reflux for 1 h. After cooling, the reaction mixture was neutralized with Amberlite IRA-400 (OH Ϫ form) and the residue was removed by filtration. After removal of the solvent from the filtrate in vacuo, the residue was transferred to a Sep-Pak C18 cartridge with H 2 O and MeOH. The MeOH eluate from 1-4 was concentrated and the residue was purified by normal-phase silica gel column chromatography [1.0 g, CHCl 3 -MeOH-H 2 O (10 : 3 : 1, v/v)→ MeOH] to give sapogenols [hederagenin (9, 0.8 mg, 82% from 1), gypsogenin (10, 0.6 mg, 62% from 2), gypsogenic acid (11, 0.8 mg, 81% from 3), and serratagenic acid (12, 0.8 mg, 81% from 4)], which were identified by physical data comparison with reported values. 4b,7,10,11) The H 2 O eluate was concentrated and the residue was treated with L-cysteine methyl ester hydrochloride (4 mg) in pyridine (0.5 ml) at 60°C for 1 h. After reaction, the solution was treated with N,O-bis(trimethylsilyl)trifluoroacetamide (0.2 ml) at 60°C for 1 h. The supernatant was then subjected to GLC analysis to identify the derivatives of D-glucuronic acid (i) C HOHAHA) and heteronuclear multiple bond correlation (HMBC) experiments. 10) Frechet D., Christ B., Sorbier B. M., Fischer H., Vuilhorgne M., Phytochemistry, 30, 927-931 (1991) . 11) a) Rangaswami S., Sarangan S., Tetrahedron, 25, 3701-3705 (1969) ; b) Kasai R., Oinaka T., Yang C R., Zhou J., Tanaka O., Chem. Pharm. Bull., 35, 1486 Bull., 35, -1490 Bull., 35, (1987 .
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